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LETTERS TO THE EDITOR 
Total cavopulmonary direct anastomosis 
To the Editor." 
In the June 1996 issue of this Journal, van Son, Reddy, 
and Hanley ~ described a technique of total cavopulmo- 
nary connection by means of direct anastomosis between 
the superior vena cava (bilateral, in this case) and the 
pulmonary artery and between the transected inferior 
vena cava (IVC) and the transeeted, mobilized pulmonary 
trunk (PT). No patches or conduits were used. 
We are pleased to see that this technique, described by 
our group in 1993, 2 has been used with success by other 
groups. We pointed out that this procedure combines the 
advantage of a tubular connection and of full growth 
potential. Van Son, Reddy, and Hanley fully agree with 
this assumption. 
These authors rightly remark that this technique is 
easier to use when the ascending aorta is in the L- 
malposition spatial arrangement; the PT is then located 
posteriorly and to the right, at the shortest distance from 
the IVC-right atrial junction. In the case we described, 
left atrial appendage juxtaposition facilitated the direct 
anastomosis even more, by reducing the superoinferior 
axis of the right atrium (i.e., the intercaval distance). 
We wish to comment briefly on the article by van Son 
and colleagues. 
1. In their description, the distal anastomosis (IVC-PT) 
was performed first. We now believe that this is better 
than performing the bilateral cavopulmonary anastomosis 
as the initial step, as we had suggested; the superior vena 
eava is always long enough to allow for the anastomosis 
with the right pulmonary artery, even if inferiorly dis- 
placed by the IVC-PT anastomosis. 
2. From their Fig. 2, one would assume that the IVC-PT 
anastomosis lies anterior to the right atrium. The surgeon 
should also be aware that a posterior course of this tubular 
connection is also acceptable, probably with lesser ten- 
sion. Concern for compression by the atrial mass is 
unwarranted, because of the mean pressure gradient 
between these structures. 
3. We agree that an atrial cuff, perhaps a beveled one, 
may allow a tension-free IVC-PT anastomosis. Occasion- 
ally, we have adopted a lateral atrial cuff to bridge a longer 
IVC-PT distance and completed the anastomosis medially 
with autologous pericardium (unpublished ata). 
4. This technique implies extensive dissection of the 
main pulmonary branches, in a way not dissimilar from 
the Lecompte maneuver for the arterial switch operation. 
Accordingly, a prior bilateral cavopulmonary anastomosis 
may be a complicating factor or even a contraindication. 
When this kind of repair is being planned, consideration 
should be given to an early total eavopulmonary connec- 
tion, rather than to performing intermediate orthotermi- 
hal steps. Concern for early development of arrhythmias 3 
and pulmonary arteriovenous fistulas 4 seem to validate 
this approach for many patients with single ventricle 
physiology. 
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We wish to congratulate van Son, Reddy, and Hanley 
for emphasizing again the advantages of this technique, 
which may well represent, in selected cases, the best 
solution for a total cavopulmonary connection. 
Duccio C. Di Carlo, MD 
Adriano Carotti, MD 
Antonio Amodeo, MD 
Dipartimento Medico-Chirurgico di Cardiologia Pediatrica 
Ospedale Bambino Gesf~ 
Rome, Italy 
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Reply ro the Editor: 
We have read with interest he letter from Di Carlo. 
Carotti, and Amodeo. which discusses our case report on 
the use of total cavopulmonary connection without he use 
of prosthetic material. At the time of our procedure and 
the subsequent case report, we were unaware of the 
contributions in this regard by Dr. Carotti and his col- 
leagues. Our failure to cite their experience in our bibli- 
ography is clearly an oversight. 
We agree wholeheartedly with most of the comments 
made by Di Carlo, Carotti, and Amodeo in their letter. 
with one exception. Point 3 suggests that an atrial cuff can 
be taken around the inferior vena cava. which may allow 
a more tension-free anastomosis between the inferior 
vena cava and the pulmonary trunk. This recommenda- 
tion is somewhat controversial in that the result would 
involve atrial incisions and atrial suture lines, which might 
lead to rhythm disturbances. Avoidance of atrial incisions 
is one of the major attractions, m our opinion, of the 
extracardiac total cavopulmonary connection. It is not 
clear to us that the benefit of complete avoidance of 
prosthetic material would outweigh the potential risks of 
the atrial incision necessary in such situations. 
Since submitting our report, we have performed this 
procedure again, this time in a patient with situs solitus 
hypoplastic left ventricle with straddling mitral valve, 
D-transposition of the great arteries, pulmonary stenosis. 
and a well-developed main pulmonary artery. Of interest, 
the left-sided posterior position of the main pulmonary 
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artery did not preclude direct connection to the right- 
sided inferior vena cava. This patient also had a previously 
performed bidirectional superior vena cava-pulmonary 
artery anastomosis, which did not preclude mobilization 
of the pulmonary arteries and direct connection. We agree 
with Di Carlo, Carotti, and Amodeo that extensive mobi- 
lization of both branch pulmonary arteries (and the 
superior vena cava-pulmonary connection, if present) 
must be performed to facilitate the procedure. 
Frank L. Hanley, MD 
V. Mohan Red@, MD 
Jacques A. M. van Son, MD 
Division of Cardiothoracic Surgery 
University of California-San Francisco 
505 Parnassus Ave. 
San Francisco, CA 94143-0118 
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Deep sternal wound infection after sternotomy 
Reply to the Editor." 
We read with interest the article by The Parisian 
Mediastinitis Study Group, "Risk Factors for Deep Ster- 
nal Wound Infection After Sternotomy: A Prospective 
Multicenter Study" (J Thorac Cardiovasc Surg 1996;111: 
1200-7). The study coordinators are to be commended for 
their thorough and comprehensive work. However, their 
findings are surprising and deserve several comments. 
Among 960 patients operated on for coronary artery 
bypass grafting (CABG) in 10 cardiac surgical units, 32 
patients had a deep sternal wound infection (DSWI) for 
an incidence of 3.3%. Among these patients, 126 under- 
went bilateral internal thoracic artery (ITA) grafting, and 
a DSWI developed in 11 of these patients (8.7%). By 
multivariate analysis, among other risk factors, bilateral 
ITA grafting was a significant independent predictor for 
postoperative DSWI (odds ratio 4.2, 75% confidence 
interval 1.9 to 9.2, p = 0.0003). 
The astonishingly high rate of DSWIs after bilateral 
ITA in this multicenter study is particularly distressing 
because the combined mortality and morbidity of this 
dreadful complication would neutralize the potential ben- 
efits of double ITA. 
Although the authors have used strict definition crite- 
ria, it is not clear how the diagnosis of DSWI was made in 
the 10 patients who did not undergo reoperation, or is it 
clear how they were treated. 
The authors consider this high incidence of mediastini- 
tis to be due to the prospective data collection and more 
stringent definition of wound infection. They also state 
that preoperative risk score assessment for DSWI, change 
in operating room tactics, and better patient selection for 
bilateral ITA could decrease the incidence of DSWI. 
However, they fail to mention the guidelines used for 
double ITA grafting in the various centers. 
Risk factors for mediastinitis are multiple and widely 
known. 1-3 Patient-related risk factors like obesity or dia- 
betes cannot be modified. However, procedure-related 
variables like operating room policies and operative tech- 
niques can be changed, with a rewarding influence on 
results. 
Among 450 consecutive patients undergoing CABG 
with double ITA grafting in a single center, we observed 
three DSWIs (0.66%) using the criteria of the Centers for 
Disease Control and Prevention. Double ITA was per- 
formed in 45% of the total population of patients under- 
going CABG. Contraindications for bilateral ITA were 
age older than 70 years, urgent revascularization, and 
association of diabetes and obesity. No mediastinitis oc- 
curred in the 54 patients with diabetes (11.8%). ITAs were 
harvested by the senior surgeon, always using skeletoniza- 
tion with no electrocautery. 
If DSWIs after CABG are to be reduced to acceptable 
levels and our patients are still to benefit from the 
advantages of two thoracic arteries, ITA harvesting tech- 
nique, operative time, and method of sternal closure are 
among some of the surgically induced risk factors for 
mediastinitis that should be addressed. 
Miguel Sousa Uva, MD 
Marc Fischer, MD 
Yves Fromes, MD, PhD 
Olivier Bical, MD 
Department of Cardiac Surgery 
Hopital Saint Joseph 
Paris, France 
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Reply to the Editor: 
The comments by Sousa Uva, Fischer, and Bical regard- 
ing the high frequency of deep sternal wound infections 
(DSWIs) after bilateral internal thoracic artery (ITA) 
grafting in our study deserve several answers. 
Surveillance methods and definition of sternal infection 
in our study may partly explain the high ratio of DSWI. As 
indicated in the article, the prospective collection of 
DSWIs and prolonged surveillance after hospital dis- 
charge usually lead to a more sensitive and accurate 
detection of events in such risk factor studies. Specifically, 
risk of DSWI after bilateral ITA grafting was 1.5% to 
3.8% in five retrospective studies 1-5 and was 6.9% in one 
prospective study. 6
You raise the question of diagnosis of DSWI in the 
absence of sternal wound ddbridement. Indeed, the defi- 
nition proposed by the Centers for Disease Control and 
Prevention relies on anatomic and clinical criteria. "Fen of 
42 sternal wound infections were limited to superficial 
sternal bone and were considered DSWls. These patients 
did not undergo a reoperation, instead receiving local 
treatments. 
Criteria for bilateral ITA grafting in the 10 centers were 
